Genetic damage induced by ethyl alcohol in Aspergillus nidulans.
Heterozygous diploid conidia of Aspergillus nidulans were treated during germination with ethyl alcohol in concentrations ranging from 0.25% to 20% (v/v). The diploid strain carried three recessive conidial color mutations, in addition to genetic markers on all eight pairs of linkage groups. It was thereby possible to detect events of crossing over, non-disjunction, and mutation. An increase in the dose of ethanol was associated with a decrease in conidial viability and an increase in the relative and absolute frequencies of formation of (a) normal colonies which produced colored sectors and (b) phenotypically abnormal colonies, the majority of which (83.1%) produced normal sectors. At a concentration of 5% (v/v) ethanol, the survivors included 17.59% of the former and 44.7% of the latter colonies. Genetic analysis of the various segregants suggested that the frequencies of both mitotic crossing over and non-disjunction or the misdistribution of chromosomes were increased by ethanol. Among 133 abnormal colonies which segregated normal clones, 79 (59.4%) were associated with one of these genetic events. A total of 297 haploids and 130 diploids arose as normal segregants from the abnormal colonies. There were 31 recognizable events of non-disjunction and 14 crossing over in linkage groups I and II, where these events could be distinguished. These data suggested that the predominant effect of ethanol was a disruption of chromosome distribution. A cytological examination of ethanol-treated, germinating conidia revealed an interference with the mitotic spindle apparatus. The frequency of detectable spindles decreased more than 3-fold after 8 h exposure to 5% (v/v) ethanol. This finding supported the conclusion that ethanol disrupted chromosome distribution, and suggested the mechanism by which it does so. Human clinical data on alcohol consumption were examined in light of these findings.